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(57) ABSTRACT

An occupancy sensor has three layers. The bottom layer con-
tains two electrodes, and a resistive element between the
electrodes. The middle layer is a spacer. The top layer is a
third electrode, divided into two parts. When a person sits on
the sensor, both parts of the third layer contact the resistive
element. This causes current to flow through all of the elec-
trodes. Accordingly, occupancy can be detected by measuring
current flow through the electrodes. The device additionally
provides heating via the resistive element. The sensor can be
arranged in a vehicle seat.

20 Claims, 2 Drawing Sheets

57
Fop

R

¥
b

e
%
w



US 9,162,769 B2

Page 2
(51) Int.CL 4,580,656 A 5/198 Baldwin
B6ON 2/56 2006.01 4,665,707 A 5/1987 Hamilton
B6OR 21/015 (2006 01) 4671567 A 6/1987 Frobose
(2006.01) 4685727 A 8/1987 Cremer etal.
B60H 1/00 (2006.01) 4,712,832 A 12/1987 Antolini et al.
B60ON 2/00 (2006.01) 4729598 A 3/1988 Hess
) US. Cl 4777802 A 10/1988 Feher
(52) US.ClL 4847933 A 7/1989 Bedford
CPC ..... HO5B 2203/013 (2013.01); HO5B 2203/029 4,853,992 A 8/1989 Yu
(2013.01) 4.866,800 A 9/1989 Bedford
4905475 A 3/1990 Tuomi
. 4923248 A 5/1990 Feher
(6 References Cited 4946220 A $/1990 Wyon et al.
4964674 A 10/1990 Aftmann et al.
U.S. PATENT DOCUMENTS 4081324 A 11991 Law
1,370,832 A 3/1921 Mollberg oo A 3asor Spitalnick
1,439,681 A 12/1922 Alkire ef al. 3004294 A 41991 Lin
1475912 A 11/1923 Williams 2016300 A 31991 Yu
1514329 A 11/1924 Metcalf o -
L537460 A 5/1025 C bell 1 5,076,643 A 12/1991 Colasanti et al.
U341513 A /1925 Ha“llp cll et al. 5,102,189 A 4/1992  Saito et al.
2%, y ariey 5,106,161 A 4/1992 Meiller
Lol & e o B L e
1837515 A 12/1931 Bachrach 5138851 A 81992 Mardikian
| 5.160,517 A 11/1992 Hicks et al.
1,936,960 A 11 /1933 BO“éman 5,187,943 A 2/1993 Taniguchi et al.
%%g’zgg i }5}333 gg}fmg?ds 5211,697 A 5/1993 Kienlein et al.
2158801 A 5/1939 Peterson ggé?ég ﬁ %ggg %/{(c)(l:l)ueen
%’232’2(8)2 i 1%3‘5‘3 S/I(;l(ljlﬁllough 5202577 A 3/1994 Van Kerrebrouck et al.
2544506 A 3/1951 Kronhaus 3335381 A 81994 Chang
) 5,354,117 A 10/1994 Danielson et al.
2,703,134 A 3/1955 Mossor 5356,205 A 10/1994 Calvert et al.
%’3‘5‘3’222 i g/}ggg chnnor 5370439 A 12/1994 Lowe et al.
378834 A 51947 V}‘; 5372402 A 12/1994 Kuo
2791956 A 5/1957 Guest 3,382,075 A /1995 Shih
S et uest 5385382 A 1/1995 Single, Il et al.
2913832 A 111959 Cfnilc 5,403,065 A 4/1995 Callerio
o s Fr;rSr wtal 5408711 A 4/1995 McClelland
2976700 A 3/1961 Jackson SALL3IE A 51995 Taw
O v ) 5416935 A 5/1995 Nich
5992604 A 7/1961 Trotman ctal 3430894 A 91995 Inoue etal.
2.992:605 A 7/1961 Trotman et al. 336189 A 51996 Ligeras
2092005 A TSl & 5524439 A 6/1996 Gallup et al.
3101037 A %1963 T:yt{f)frnann 5,561,875 A 10/1996 Graebe
101, 5500428 A 1/1997 Roter
g’}g;’gg? i fﬁggi }gg}l‘; N 5597200 A 1/1997 Gregory et al.
3:131:967 A 5/1964 Spaulding 5,613,729 A 3/1997 Sur_nmer, Jr.

: 5613730 A 3/1997 Buie et al.
ggggg i g;}ggj %;fr}irrd 5626021l A 5/1997 Karunasiri et al.
3162489 A 12/1964 Trotman g’ggg’ggg ﬁ gf}gg; %‘;ﬁh
3486177 A 12/1969 Marshack prog
JaseaTr & 1000 Mard 5.639,145 A 6/1997 Alderman
Ms g o s T G
3,552,133 A 1/1971 Lukomsky e Lebung
3608300 A 12/1071 H‘éll‘i’;ns 5,701,621 A 12/1997 Landi et al.
3681797 A /1972 Messner 3715695 A 2/1998 Lord
3790044 A 5/1973 Kendall 5,787,534 A 8/1998 Hargest et al.
2132 y enb 5,833,309 A 11/1998 Schmitz
SIS N S om eabs 5833321 A 11/1998 Kimetal.
3770318 A 11/1973 Fac er 5,887,304 A 3/1999 Von der Heyde
211 y emonh 5,897,162 A 4/1999 Humes et al.
s A o Tlowort 5902014 A 5/1999 Dinkel et al.
Soanade X Higs jsnlans 5918930 A 7/1999 Kawai et al.
DOpe y Tort 5,921,100 A 7/1999  Yoshinori et al.
4,043,544 A 8/1977 Isumhef 5021314 A 7/1999 Schuller et al.
j’gggé%ﬁ lff/}g;; E_dn 5021,858 A 7/1999 Kawai et al.
4141585 A 211979 Bllfa‘clifgan 5,924,766 A 7/1999  Esaki et al.
4175297 A 11/1979 Robbins et al. g’g%"g; ﬁ ;ﬁggg E‘ekgygat :
445,149 A /1981 TFairlie el an et al
4250896 A 4/1981 Hayashictal. 5934748 A 8/1999 Faust et al.
4968272 A 5/1981 Taoea 5986221 A 11/1999 Stanley
4335725 A 6/1982 Geldmacher 6,003,950 A 12/1999 Larsson
4379352 A 4/1983 Hauslein et al. 6,019,420 A 2/2000 Faust et al.
4,391,009 A 7/1983 Schild et al. 6,048,024 A 4/2000 Wallman
4,413,857 A 11/1983 Hayashi 6,049,927 A 4/2000 Thomas et al.
4,509,792 A 4/1985 Wang 6,059,018 A 5/2000 Yoshinori et al.
4563387 A 1/1986 Takagi et al. 6,059,362 A 52000 Lin
4572430 A 2/1986 Takagi et al. 6,062,641 A 52000 Suzuki et al.



US 9,162,769 B2
Page 3

(56)

6,064,037
6,068,332
6,079,485
6,085,369
6,105,667
6,109,688
6,119,463
6,124,577
6,145,925
6,147,332
6,164,719
6,179,706
6,186,592
6,189,966
6,196,627
6,223,539
6,224,150
6,237,675
6,254,179
6,263,530
6,273,810
6,277,023
6,278,090
6,291,803
6,300,150
6,321,996
6,415,501
6,425,637
6,434,328
6,439,658
6,478,369
6,481,801
6,483,055
6,483,087
6,491,578
6,494,284
6,497,275
6,501,055
6,505,886
6,511,125
6,539,725
6,541,737
RE38,128
6,578,910
6,592,181
6,598,405
6,604,426
6,604,785
6,606,866
6,619,736
6,625,990
6,626,386
6,626,455
6,626,488
6,629,725
6,637,210
6,642,444
6,664,518
6,672,076
6,676,207
6,682,140
6,685,553
6,687,937
6,700,052
6,719,534
6,719,624
6,722,148
6,761,399
6,767,621
6,786,541
6,786,545
6,793,016
6,808,230
6,812,395
6,817,675

References Cited

U.S. PATENT DOCUMENTS

A
A
A
A
A
A
A
A
A
A

5/2000
5/2000
6/2000
7/2000
8/2000
8/2000
9/2000
9/2000
11/2000
11/2000
12/2000
1/2001
2/2001
2/2001
3/2001
5/2001
5/2001
5/2001
7/2001
7/2001
8/2001
8/2001
8/2001
9/2001
10/2001
11/2001
7/2002
7/2002
8/2002
8/2002
11/2002
11/2002
11/2002
11/2002
12/2002
12/2002
12/2002
12/2002
1/2003
1/2003
4/2003
4/2003
6/2003
6/2003
7/2003
7/2003
8/2003
8/2003
8/2003
9/2003
9/2003
9/2003
9/2003
9/2003
10/2003
10/2003
11/2003
12/2003
1/2004
1/2004
1/2004
2/2004
2/2004
3/2004
4/2004
4/2004
4/2004
7/2004
7/2004
9/2004
9/2004
9/2004
10/2004
11/2004
11/2004

Weiss et al.
Faust et al.
Esaki et al.
Feher
Yoshinori et al.
Wurz et al.
Bell

Fristedt

Eksin et al.
Holmberg et al.
Rauh
Yoshinori et al.
Orizaris et al.
Faust et al.
Faust et al.
Bell

Eksin et al.
Ochring et al.
Kortume et al.
Feher

Rhodes et al.
Schwarz
Fristedt et al.
Fourrey
Venkatasubramanian
Odebrecht et al.
Schlesselman
Peterson
Rutherford
Ganz et al.
Aoki et al.
Schmale
Tanabe et al. ............... 200/85 A
Gardner et al.
Yoshinori et al.
Cooper

Elliot

Rock et al.
Gielda et al.
Gendron

Bell

Eksin et al.
Gallup et al.
Andersson et al.
Stiller et al.
Bell

Kraetzl
Bargheer et al.
Bell

Stowe et al.
Bell

Stiner et al.
Webber et al.
Pfahler
Kunkel et al.
Bell

Hagiwara et al.
Fristedt et al.
Bell

Rauh et al.
Minuth et al.
Aoki

Harker

Bell et al.
Aoki et al.
Hayashi et al.
Aoki et al.
Bargheer et al.
Flick et al.
Haupt et al.
Bargheer et al.
Aoki et al.
Buss et al.

Bell et al.

Buss et al.

6,826,792 B2  12/2004 Lin
6,828,528 B2  12/2004 Stowe et al.
6,848,742 Bl 2/2005 Aoki et al.
6,857,697 B2 2/2005 Brennan et al.
6,869,139 B2 3/2005 Brennan et al.
6,869,140 B2 3/2005 White et al.
6,871,696 B2 3/2005 Aoki et al.
6,886,352 B2 5/2005 Yoshinori et al.
6,892,807 B2 5/2005 Fristedt et al.
6,893,086 B2 5/2005 Bajic et al.
6,906,293 B2 6/2005 Schmiz et al.
6,929,322 B2 8/2005 Aoki et al.
6,957,545 B2 10/2005 Aoki
6,976,734 B2  12/2005 Stoewe
7,013,653 B2 3/2006 Kamiya et al.
7,040,710 B2 5/2006 White et al.
7,052,091 B2 5/2006 Bajic et al.
7,070,232 B2 7/2006 Minegishi et al.
7,083,227 B2 8/2006 Brennan et al.
7,114,771 B2 10/2006 Lofy etal.
7,131,689 B2  11/2006 Brennan et al.
7,147,279 B2  12/2006 Bevan et al.
7,168,758 B2 1/2007 Bevan et al.
7,202,444 B2 4/2007 Bulgajewski
7,231,772 B2 6/2007 Bell et al.
7,290,759 B1  11/2007 Lavrencik
7,306,283 B2  12/2007 Howick et al.
7,338,117 B2 3/2008 Igbal et al.
7,356,912 B2 4/2008 Igbal et al.
7,370,911 B2 5/2008 Bajic et al.
7,500,536 B2* 3/2009 Bulgajewski etal. ........ 180/273
7,708,101 B2 5/2010 Hofmann
7,827,805 B2 11/2010 Comiskey
8,791,394 B2* 7/2014 Hanetal. ......ccocevnne. 219/538
2002/0000742 Al 1/2002 Wato et al.
2005/0067401 Al 3/2005 Fernandez et al.
2005/0085968 Al 4/2005 Panic
2006/0162983 Al 7/2006 Hofmann

2006/0219699 Al* 10/2006 Geiseletal. ................ 219/497
2006/0249995 Al* 11/2006 Stoeweetal. .... . 297/180.14
2006/0270826 Al* 11/2006 Yamaguchietal. ... 528/353
2007/0176471 Al 8/2007 Knoll

2007/0215601 Al 9/2007 Frank

2007/0290532 Al* 12/2007 Frank ..o 297/180.12
2008/0179306 Al* 7/2008 Howicketal. ............... 219/201
2010/0152975 Al* 6/2010 Nakagawaetal. ........ 701/45

2011/0121618 Al* 5/2011 Fischeretal. ........ 297/180.12
2011/0226751 Al 9/2011 Lazanja et al.

2011/0297660 Al* 12/2011 Fritz ..o .. 219/202
2012/0049586 Al* 3/2012 Yoshimoto et al. ...... 297/180.12

FOREIGN PATENT DOCUMENTS

DE 19920451 Al 2/1999
DE 19737636 Al 3/1999
DE 1209026 A2 6/2001
DE 10241571 A 3/2004
DE 10316732 A1 10/2004
FR 2301989 Al 2/1975
JP 2002/234332 A 8/2002
WO 94/09684 Al 5/1994
WO 02/06914 Al 1/2002
WO 03/077710 A 9/2003
WO 2005/035305 A 4/2005
WO 2005/042301 Al 5/2005
WO 2005/047056 Al 5/2005
OTHER PUBLICATIONS

Obieta, L. et al., High-temperature polysilicon pressure micorsensor,
Published in Sensors and Actuators A 46-47 (1995) 161-165.

Lim et al,, “Flexiblem membrane pressure sensor,” Sensors and
Actuators A 119 (2005) 332-335.

Automotive Heated Seats—Heated Steering Wheels, IGB Automo-
tive Ltd., received by Assignee W.E.T, Automotive Systems, May
2003.

GMT 830 Heating & Ventilation System, IGB Automotive Ltd.,
received by Assignee W.E.T. Automotive Systems, Jun. 2003.



US 9,162,769 B2

Page 4
(56) References Cited Excerpt from website http://www.seatcomfort.com/ semashowl.
htm, Specializing in Seat Ventilation and Heating Systems, Seat
OTHER PUBLICATIONS Comfort Systems Unveils 3 New Seat Heater Products.

Co-Pending U.S. Appl. No. 13/106,148, filed May 12, 2011. Pub-
Specializing in Seat Ventilation and Heating Systems, Seat Comfort lished 2011/0226751.
Systems, http://www.seatcomfort.comsemashowl htm, Jun. 10,
2003. * cited by examiner



U.S. Patent Oct. 20, 2015 Sheet 1 of 2 US 9,162,769 B2

FIG. 1




U.S. Patent Oct. 20, 2015 Sheet 2 of 2 US 9,162,769 B2

30

FIG. 3

A %
X R
W -




US 9,162,769 B2

1
OCCUPANCY SENSOR THAT MEASURES
ELECTRIC CURRENT THROUGH A
HEATING ELEMENT

CLAIM OF PRIORITY

The present application claims the benefit of the priority of
the filing date of the German application, DE 10 2010 014
084.8 filed 6 Apr. 2010, which is herein incorporated by
reference for all purposes.

BACKGROUND OF THE INVENTION

A subject matter of the present invention is a multifunction
product pursuant to the preamble of Claim 1.

PRIOR ART

U.S. Pat. No. 7,500,536 describes a seat heater that is
provided with a pressure sensor to detect an occupant. It is
desirable to further optimize such systems with respect to
their functionality and the cost of producing them.

SUBJECT MATTER OF THE INVENTION

In view of this background, a technical concept with the
features of Claim 1 is proposed. Further advantageous
embodiments can be found in the further Claims and the
subsequent description.

Multifunction product 1 for the provision of at least two
functions in a functional zone, characterized in that the mul-
tifunction product 1 has at least two different types of a
functional device from the following group: a temperature
control 110, a cooling device, a heater unit 100, an air-con-
ditioning unit, a ventilation unit, and an electrical circuit. This
permits a combination of functional elements in an assembly
that are adapted to each other and which are compact and
easily operated.

Multifunction product 1 according to Claim 1, character-
ized in that the multifunction product 1 is essentially formed
through a combination of two or more functional devices.
This permits a simple modular design that does not need any
substantial additional costly materials.

Multifunction product according to Claim 1 or 2, charac-
terized in that it has a heater unit 100 with at least one support
9 on which at least one electrical heater resistor element 4 is
arranged. This facilitates the functional zone to be electrically
heated.

Multifunction product 1 according to one of Claims 1-3,
characterized in that it has at least one detector element 30 for
detecting at least one measurand, the value of which depends
on the presence of a person in the vicinity of the detector
element 30. This makes it possible to determine the presence,
posture, position, weight, size and/or identity of a person.

Multifunction product 1 according to Claim 1, character-
ized in that at least one functional device is provided with at
least one electrical conductor track that is provided as a coat-
ing on a support 9. This permits a cost effective and uncom-
plicated electrical power supply.

Multifunction product 1 according to one of Claims 1-5,
characterized in that it has at least one heater unit 100 with at
least one electrically conductive filament as heater resistor
element 4, that it has at least one detector element 30 with at
least one conductor track, that at least one of the filament and
conductor components is arranged along a support 9 and that
the support 9 runs between the filament and the conductor. By
arranging the filament and conductor on different sides of the
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support it allows that the electrical conductors of both devices
can be safely electrically isolated from each other also with-
out electrical insulation, even if electrical restoring forces
should induce the filament to move its position.

Multifunction product 1 according to one of Claims 1-6,
characterized in that at least one detector element 30 uses a
conductor track that serves as a heater resistor element 4 as
transducer at least intermittently. This permits saving mate-
rial.

Multifunction product 1 according to one of Claims 1-7,
characterized in that the detector element 30 has at least one
first measuring point 31 in a surface 10 subjected to a
mechanical load and at least one second measuring point 32 in
a second surface 10' that is not subjected to a load. This
permits a self-check of the detector element and its self-
calibration, even under highly variable conditions of use.

The invention is particularly suited for heating and detec-
tion as well as use for all upholstered items, in particular
automobile seats, seat cushions, passenger compartment
trims, armchairs or office equipment, for example.

FIGURES

The details of the invention are explained hereinafter.
These explanations are intended to make it easier to under-
stand the invention. But they simply serve as examples. Of
course, within the scope of the invention defined by the inde-
pendent Claims, single or multiple features described can also
be omitted, modified, or supplemented. The features of dif-
ferent embodiments can naturally also be combined with one
another. The decisive factor is that the concept of the inven-
tion is essentially implemented. If a feature must be at least
partially accomplished, then this includes that this feature is
also completely or essentially completely accomplished. In
this context, “essentially”” means in particular that the imple-
mentation permits that the desired benefit is accomplished to
the extent that it can be identified. This can mean in particular,
that a respective feature is accomplished at least 50%, 90%,
95% or 99%. If a minimum quantity is stated, then also more
than this minimum quantity can of course be used. If the
quantity of a component is stated to be at least one, then this
particularly includes also embodiments with two, three, or
any other multiplicity of components. Anything that is
described for one object, can also be applied for the predomi-
nant part or the entirety of all other similar objects. Unless
stated otherwise, intervals include their endpoints.

In the following, the Figures show:

FIG. 1 Automobile with multifunction product 1 as a par-
tial longitudinal section

FIG. 2 Multifunction product 1 of FIG. 1 as an enlarged
horizontal projection

FIG. 3 First embodiment of a detector element of a multi-
function product 1 of FIG. 2 as a cross section

FIG. 4 Second embodiment of a detector element of a
multifunction product 1 of FIG. 2 as a cross section

DESCRIPTION OF THE INVENTION

FIG. 1 shows a vehicle 150. This can involve for example
an aircraft, a railroad car, a ship, or like in this instance, an
automobile.

The vehicle 150 has at least one object 200 to be tempera-
ture controlled. Just to make it clear, this involves all compo-
nents which can come into contact with a user of the passen-
ger compartment, such as steering gear 202 for vehicles, a
dashboard, an armrest, a door trim 206, a seat cushion, a
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thermal blanket, an inside roof lining 204, a padding 8, a
cover 400, or as in this case, a seat 300.

The object 200 to be temperature controlled has preferably
at least one padding 8 and/or at least one cover 400.

The object 200 to be temperature controlled and/or the
vehicle 150 has at least one multifunction product 1, That
product provides at least two functionalities, in this context,
this can particularly involve a combination of a heater unit
100 and a detector element 30, especially for detection of the
presence or position of persons, The product can also have an
air duct 120, a cooling device, a humidity measuring device,
a magnetic field therapy device and/or any other additional
function.

The multifunction product 1 preferably is a component that
can be inserted, which preferably has an essentially two-
dimensional and/or flat design, in the form of a multilayer
module. This is preferably arranged on, below, or in a func-
tional zone, i.e. in an area that has to be temperature con-
trolled, to be monitored, or onto which another effect is to be
applied.

This is preferably formed essentially by its functional
units, possibly supplemented by a support, a casing device
and or a retaining device.

The object 200 to be temperature controlled and/or a mul-
tifunction product 1 preferably has at least one air condition-
ing unit 140. This serves for heating, cooling, ventilation
and/or dehumidification, for example, of surfaces in the pas-
senger compartment of an automobile that come into contact
with the user.

The air-conditioning unit 140 has at least one temperature
control device 110 and/or at least one air duct 120. The
temperature control device 110 is to be understood as any
device that can be used for specifically changing the tempera-
ture in its environment, e.g. any device, which has at least one
electrical heater resistor element 4, a Peltier element and/or
air moving means, such as a fan, or which is essentially
created from it. It is to be understood that moving means can
refer to any device which can be used for a specific change of
the air composition or the airflows in a specific surface area or
three-dimensional area for the replacement of air, such as an
on-board air-conditioning system, at least partially air-per-
meable filler media, filler fabrics and/or temperature control
inserts.

Preferably at least one air conditioning device 140 has at
least one temperature control 110, such as is designed pursu-
ant to FIG. 2 as a flat, flexible heating element that is essen-
tially designed as textile fabric or as a film. A textile fabric is
a flat entity made of yarn or fibers. The temperature control
110 can be integrated as an insert, for example, into the
padding of an interior trim item of a seat 300, for example.

At least one multifunction product 1 has at least one sup-
port 9. In this context, support means any device that serves
for the positioning, alignment and/or holding of a functional
component at its place of application. A support can be built-
up from one but also from multiple components, for example
from one or multiple layers which can be connected to each
other across the whole surface, linearly, or in spots. For this
purpose, the support can be a component of a temperature
control 110, for example, and/or of at least of an object 200 to
be temperature-controlled. It is preferably formed flat and at
least partially from a textile fabric, knit fabrics, knitwear,
woven fabric, nonwoven fabric, flexible thermoplastics, air-
permeable materials and/or a dense, perforated, or knopped
sheeting. But it can also be formed by an object to be tem-
perature-controlled, for example, by the object to be tempera-
ture controlled 200, for example, or at least a part of its
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surface. The support 9 is preferably air-permeable by means
of perforations with apertures for the passage of air, for
example.

Preferably at least one support 9 is manufactured at least
partially from polyester, especially from a polyester film. The
support 9 and/or the polyester is preferably temperature-sta-
bilized, i.e. that it is resistant against temperatures that occur
in heated operation (e.g. by chemical and/or thermal pretreat-
ment). The length of the support 9 especially changes in a
temperature range from -20° C. to 100° C. by a maximum of
0.1% of its overall length.

The temperature control 110 in particular has at least one
heater resistor element 4 that is arranged at, on, and/or in the
support 9. Preferably, a plurality of heater resistor elements 4
is provided, which are preferably arranged electrically paral-
lel to each other. At least one heater resistor element 4 is fixed
to the support 9 partially or across the entire surface with an
adhesive, for example.

Especially preferred is that at least one heater resistor ele-
ment 4 is as a conductor track by application of an electrical
conductive resistor layer onto a support 9 made of foil. Pref-
erably, at least one heater resistor element 4 has PTC charac-
teristics (positive temperature coefficient) in order to simplify
a controller and/or temperature monitoring of heater unit 100
or make it unnecessary.

But at least one heater resistor element 4 can also be pro-
vided without PTC characteristics. At least one heater resistor
element 4 was preferably manufactured using a polymer paste
containing graphite.

The temperature control 110 preferably has at least one
electrode 5 to provide electrical power into at least one heater
resistor element 4. Here, two electrodes 5, 5' are provided
which are running close to the edge along the support 9
spaced apart from one another. Here they have prongs 50, 50",
so that the two electrodes 5, 5' are in the shape of a comb and
are positioned meshing into each other and are positioned on
the support 9 without electrical contact to each other. At least
one of the electrodes 5, 5' has at least one electrical conductor
which is preferably at least partially formed from copper or
another metal, from a metallic or metal-coated film, metal
fibers or synthetic fibers with metal coating. The electrode 5,
5' can be formed from one or several at least partially electri-
cally conductive contact strands and/or an electrically con-
ductive textile fabric, such as from knitwear, woven fabric,
knitted fabric and/or nonwoven fabric. Preferably it is
designed as a conductor track on a support 9 from film and by
imprinting of an electrically conductive paste (e.g. with silver
particles or other metal particles), for example.

In some embodiments, only a pail of a surface to be heated
is covered by heater resistor elements 4, Gaps in the heated
surface are also caused by the electrodes 5, 5, For this reason
it can be useful if the heater unit 100 has at least one heat
dissipation layer 112, which is arranged above the tempera-
ture control 110 for example and is arranged parallel in rela-
tion to it, in order to distribute the heat generated by the heater
resistor elements 4 quickly and evenly. Such layer can at least
partially consist of aluminum, for example.

The object 200 to be temperature controlled and/or the
multifunction product 1 has at least one detector element 30
used to identify persons on the seat. In this context, this can
involve simply the detection of the presence of a user or also
for assigning same to a specific category of persons (baby
seat, child, adult, . . . ) and/or to determine its characteristics
such as position or mass.
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The detector element 30 has at least one sensor 35 in order
to detect the presence of a person, its position, size, weight,
posture as well as possibly any further parameters that are
associated with it.

The sensor 35 can detect an electrical capacity, a change in
capacitance, an electrical resistor one 4 and/or a change in
electrical resistance which occurs or is affected as a result of
the presence and the type of a person; for example in that the
body of the person acts as the non-conductor between two
capacitor foils that are provided on a seat 300 and thus
changes the electrical capacity of a capacitor formed by the
capacitor foils. Or by the fact that the weight of the person
results in a mechanical elongation of a strain gauge arranged
in support 9 and therefore results in an increase in electrical
resistance. Or by the fact that the mass of the person results in
atemperature change or in thermal insulation and therefore a
changed thermal convection.

But also other principles of detection are conceivable, such
as optical recognition, for example by obscuration of optical
fibers in the seat surface.

The measuring results of the occupant sensor are prefer-
ably used for the identification or a classification of the user,
and to determine a specific operating mode or specific oper-
ating parameters depending on those measuring results. This
can be the selection of a personalized climatic profile, the
automatic operation of a system (e.g. the seat heater) or to
deactivate an airbag when a child seat is identified, for
example. The identification can be performed using specified
values for thel weight of persons, weight distribution across
the seat surface, thermal conductivity values, temperature
distribution across the seat surface or similar, for example.

Using these measuring results, at least one heater unit 100,
at least one air conditioning unit, at least one fan and/or at
least one massage device can be switched on or off, for
example. The measuring result can also be used to activate a
headrest and/or adapt its position, and/or to prepare it for an
adjustment to the front in the event of a rear-end collision.
Also an adaptation of fan speed, massage pressure, type of
massage, foam hardness and seat contour would be possible,
for example.

For contating at least one sensor 35, preferably at least one
electrode 5 or conductive track is provided, the type of which
can correspond to the electrodes 5 of the heater unit 100.

At least one sensor 33 is assigned to a surface 10 to be
monitored. This can be done, for example, in that the sensor
33 is arranged in the form of a foil that scans the entire surface
of'the surface 10 to be monitored, for example. It is preferably
essentially the same size as the surface to be temperature
controlled. It can be arranged in a seat or armrest surface or in
a lumbar support, for example.

The detector element 30 preferably has at least one support
9'. This is preferably designed similar to the support 9 of at
least one heater unit 100. Preferably, the support 9' of at least
one detector element 30 is identical with at least one support
9 of at least one heater unit 100. This can additionally be part
of the wall of an air duct device or be connected with same.

For that purpose, at least one heater resistor element 4 and
at least one sensor 35 can be arranged in the same plane,
preferably on the side of the support 9 that is facing the user.
In this case, both at least one heater resistor element 4 and at
least one sensor 35 are imprinted at least partially onto a
support 9 made of film and are preferably in contact by means
of electrodes 5 that are also printed.

But depending on the components used, also an arrange-
ment (not shown) of sensor and heater resistor elements on
planes that are different from each other can be useful. This is
the case when using heater resistor elements made from a
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stranded flexible conductor (especially steel), since such
heater resistor elements have the tendency to divert from their
specified routing as a result of the spring forces in the stranded
flexible conductor. Here it is recommended, for example, to
affix at least one heater resistor element to a top side of a
support that is facing towards a user. At least one sensor is
preferably arranged, preferably imprinted, on a rear side of
the support that is facing away from the user. Such sensor is
preferably designed as a capacitative sensor, because its con-
ductor can be positioned more permanently and more accu-
rately.

It can also be provided to use different supports 9, 9' and
arrange them spaced at intervals to each other, for example, in
order to heat a seat surface and monitor the surface of a rest,
for example.

At least one heater unit 100 and at least one detector ele-
ment 30 can be arranged in a common switching circuit. They
can also be, arranged into separate switching circuits, how-
ever, and be mutually switchable, if required.

It can be provided that on at least one support 9, 9', on at
least one heater unit 100 and/or on at least one detector
element 30, at least one transponder for signal transmission or
for signal reception, at least one integrated circuit or chip
and/or at least one electrical storage device, e.g. a capacitor or
accumulator, is arranged.

Itcan be provided that like in FIG. 2 multiple sensors 35 are
arranged on a flat heater unit 100. These sensors 35 can be
arranged on measuring points 31, 32 that are of special inter-
est within heated surfaces 10", or like shown in FIG. 2, outside
of heated surfaces 10".

Preferably a sensor 35, as shown in FIG. 3, can have atleast
two electrodes 5 between which an electrical resistor in the
form of a printed circuit heater resistor element 4 is arranged.
Electrodes 5 and heater resistor element 4 are at the same time
part of the heater unit 100 in this context. If the system is now
loaded by the weight of a user, then the heat distribution
and/or the heat flow through a padding 8 changes. This results
in changes in the local temperature and/or the flow of current
through the heater resistor element 4. Both can be detected by
sensor 35.

In order to amplify the effect described, a cover layer 22 as
part of a multifunction product 1, for example, can be pro-
vided, which in the normal state is spaced apart from the
heater resistor element 4 and the electrodes 5 by one or
multiple spacers 7. If the sensor 35 is subjected to a load, the
spacers 7 are compressed and the cover layer 22 makes con-
tact with the heater resistor element 4 and/or the electrodes 5.
The changing heat distribution generated thereby can like-
wise be detected.

Ifthe cover layer 22 is at least partially made of electrically
conductive material, then it can also serve as a switch to
bridge the heater resistor element 4 between the two elec-
trodes 5. This current flow can likewise be detected and used
as a measurand.

In an embodiment pursuant to FIG. 4, a sensor 35' can also
have two electrodes 5" of its own, which are arranged above
a heater resistor element 4. In the normal state they are spaced
apart from the heater resistor element 4 by spacer 7 so that no
current flows through. During mechanical loading, the elec-
trodes 5" of the sensor 35 are pressing against the heater
resistor element 4. As a result, the sensor 35' detects a changed
voltage and/or current flow. Depending on the configuration,
a temperature change and/or a changed current flow will
occur in the heater resistor element 4. All of these changes can
be utilized as a measurand for the identification of persons.

In one embodiment pursuant to FIG. 2, measuring points
31 can also be imprinted on a support 9, on which a heat
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measurement current and/or the temperature occurring on
these measuring points are monitored. A comparison of mea-
suring values of measuring points 31 within a surface 10 to be
monitored, with measuring values of measuring points 32
outside of the zone subjected to the weight of a user will then
provide information as to the degree of the coverage or load-
ing of the surface to be monitored. Heat radiation in areas
subjected to load is significantly higher than in areas that are
not subjected to load, because of foam compression, for
example.

LIST OF REFERENCE SYMBOLS

1 Multifunction product

4 Heater resistor element

5, 5, 5" Electrode

7 Spacer

8 Padding

9, 9" Support

10 Surface

10" Heated surface

10" Unheated surface

22 Cover layer

30 Detector element

31, 32 Measuring points

33 Sensor of the surface to be monitored
35, 35' Sensor

50, 50" Prongs

100 Heater unit

110 Temperature control

112 Heat dissipation layer
120 Air duct

140 Air-conditioning device
150 Vehicle

200 Object to be temperature-controlled
202 Steering gear for vehicles
204 Inside roof lining

206 Door trim

300 Seat

400 Cover

The invention claimed is:

1. A heating product comprising:

a support;

a sensor arranged on the support, the sensor comprising:
1. a first electrode,
ii. a second electrode,
iii. a third electrode including a gap, the gap diving the

third electrode into two parts,

iv. a heater resistor, and
v. a spacer; and

a cover layer arranged on the sensor,

wherein the first electrode, the second resistor, and the
heater resistor are in contact with a same surface of the
support and are arranged on a same plane,

wherein the heater resistor is located in between, and in
contact with, the first electrode and the second electrode,

wherein the spacer is located above the first electrode and
the second electrode, and is configured to separate the
first electrode and the second electrode from the third
electrode when the cover layer not subject to a mechani-
cal load,

wherein when the cover layer is subject to the mechanical
load, the two parts of the third electrode contact the
heater resistor causing a current flow through the first
electrode, the second electrode, the third electrode, and
the heater resistor, and
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wherein the heating product includes a device configured
to detect a presence of the mechanical load on the cover
layer by measuring the current flow through the heater
resistor.

2. The heating product according to claim 1, wherein the
heater resistor is an electrical conductor track that is provided
as a coating on the support.

3. The heating product according to claim 1, wherein the
heater resistor is an electrically conductive filament.

4. The heating product according to claim 1, wherein the
heater resistor comprises a conductor track; and

wherein the conductor track intermittently serves as a
transducer.

5. The multifunction product according to claim 1, wherein
the heating product comprises an identical second sensor, the
first sensor is arranged at a first measuring point on the sup-
port that is subjected to the mechanical load and the identical
second sensor is arranged at a second measuring point on the
support that is not subjected to the mechanical load.

6. The multifunction product of claim 1, wherein the heat-
ing product is comprised of a plurality of heater resistors
arranged electrically parallel to each other.

7. The multifunction product of claim 1, wherein the first
electrode provides power to the heater resistor element.

8. The multifunction product of claim 1, wherein the sup-
port is formed flat and is air permeable.

9. A method of detecting a mechanical load, comprising:

1. providing a multifunction product, the multifunction
product comprising:

a support; and

a sensor arranged on the support, the sensor comprising:
1. a first electrode,
ii. a second electrode,
iii. a third electrode including a gap, the gap diving the

third electrode into two parts,

iv. a heater resistor, and
v. a spacer; and

a cover layer arranged on the sensor,

wherein the first electrode, the second resistor, and the
heater resistor are in contact with a same surface of the
support and are arranged on a same plane,

wherein the heater resistor is located in between, and in
contact with, the first electrode and the second elec-
trode,

wherein the spacer is located above the first electrode
and the second electrode, and is configured to separate
the first electrode and the second electrode from the
third electrode when the cover layer not subject to a
mechanical load,

II. detecting the mechanical load on the cover layer when
the mechanical load presses the two parts of the third
electrode against the heater resistor and current flows
through the first electrode, the second electrode, the
third electrode, and the heater resistor, and measuring
the current flow through the heater resistor.

10. The heating product of claim 1, wherein a padding layer

is arranged directly above the cover layer.

11. The heating product of claim 1, wherein the heating
product is arranged inside of a seat.

12. The heating product of claim 1, wherein the heating
product is arranged inside of a vehicle.

13. The heating product of claim 1, wherein the third elec-
trode transmits an electrical current to the heater resistor.

14. The heating product of claim 1, wherein the spacer is
compressible.



US 9,162,769 B2

9

15. The heating product of claim 1, wherein the sensor is
one of a plurality of sensors, and the plurality of sensors are
arranged inside of a vehicle seat, and

wherein each of the plurality of sensors are individually

capable of detecting the presence of the mechanical
load.

16. The method of claim 9, wherein the multifunction
product is arranged in a vehicle seat.

17. The method of claim 9, wherein the mechanical weight
is the weight of a person.

18. The method of claim 9, wherein multiple multifunction
products are arranged inside of a vehicle seat, and each of the
multiple multifunction products are capable of detecting the
presence of the mechanical load.

19. The method of claim 9, wherein the spacer is com-
pressed when the mechanical load presses the two parts of the
third electrode against the heater resistor.

20. The method of claim 9, wherein the support is formed
flat and is air permeable.
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